Structure and gene cluster of the O-antigen of Escherichia coli O109; chemical and genetic evidences of the presence of L-RhaN3N derivatives in the O-antigens of E. coli O109 and O119.
O-antigen representing the O-polysaccharide chain of the lipopolysaccharide is the most variable constituent on the cell surface of Gram-negative bacteria and a player in their pathogenicity. The O-polysaccharide of Escherichia coli O109 was studied by sugar analysis and nuclear magnetic resonance spectroscopy and found to contain a rarely occurring monosaccharide, 2,3-diacetamido-2,3,6-trideoxy-l-mannose (l-RhaNAc3NAc). The following structure of the tetrasaccharide repeating unit of the O-polysaccharide was established, which is closely related to that of Proteus penneri O66: Ac--4-β-L-RhapNAc3NAc -->4)-α-D-Glcp-(1-->3)-α-L-6dTalp-(1-->3)-β-D-GlcpNAc-(1-->. The O-antigen gene cluster of E. coli O109 was sequenced and all 14 genes found were assigned functions based on their similarity to genes from the available databases. Putative genes for synthesis of l-RhaN3N were found in E. coli O109 and their homologues in E. coli O119, whose O-antigen has been reported earlier to contain 2-acetamido-2,3,6-trideoxy-3-formamido-d-mannose (d-RhaNAc3NFo). Analysis by GLC of the (S)-2-octyl glycosides confirmed that the absolute configuration of RhaN3N in E. coli O119 should be revised from D TO L.